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(54) ELECTRONIC EQUIPMENT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To completely prevent such failures as disconnection, etc., that 
are caused by the stress generated at a folded part by building the coils into a movable part to 
perform the transfer of data and power supplies via a non- contact system of the coils. 
SOLUTION: The electromagnetic connection parts 2 and 2' are provided on the backs of the 1st 
and 2nd divided pieces 1 and 10, so that both parts 2 and 2' are placed opposite to each other 
when a liquid crystal display added to the piece 10 is held up at an angle covering the visible 
range of a user. The part 2 contains to signal coils consisting or magnetic cores 6a to 6p which 
are wound by the coils 7a to 7q in a prescribe number of turns and also contains a power coil 
consisting of a magnetic core 6q which is wound by the coils 7q and 7r in a prescribed number of 
turns. Furthermore, the part 2' also contains the same coils as the part 2. In such a constitution, 
the data and power supplies can be transferred in a non-contact system including the coils 7a to 
7r. 
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CLAIMS 



[Claim(s)] 



[Claim 1] Electronic equipment characterized by having moving part, building a coil in the 
interior of said moving part in the electronic equipment which performs the data between the 
mounting substrates built in the 1st base connected by this moving part and the 2nd base, and an 
exchange of a power source, and performing an exchange of data and a power source by the non- 
contact method with this coil. 

[Claim 2] Electronic equipment characterized by attaining transfer of data and a power source in 
electronic equipment according to claim 1 only in the movable range in which the closing motion 
include angle of said moving part was limited. 

[Claim 3] The closing motion include angle of the moving part whose transfer of data and a 
power source is attained in electronic equipment according to claim 2 is electronic equipment 
characterized by being in agreement with the include angle from which the use of said electronic 
equipment user which is a device is attained. 

[Claim 4] Electronic equipment characterized by the 1st base and 2nd base being physically 
separable in moving part in electronic equipment according to claim 1 . 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] The main fields of the invention of this invention consist of the 1st base 
and 2nd base which are connected by moving part, and raise especially the mechanical 
dependability of the moving part with respect to the personal digital assistant device which can 
be folded up and carried in a compact. 
[0002] 

[Description of the Prior Art] In recent years, carrying-ization of various electronic equipment is 
briskly advanced with the miniaturization of electronic equipment, and power-saving. A portable 
telephone, PDA, a notebook sized personal computer, etc. are typical. In order to raise the 
portability and storability in these small personal digital assistant device, there are some as for 
which fold up some bodies and the dimension at the time of receipt is made to a compact. 
Drawing 18 is a perspective view of the portable telephone of the example of representation of a 
personal digital assistant device which has the folding section. Drawing 19 is the enlarged 
drawing of the E section of drawing 18 . The portable telephone of this example the telephone 
number, various messages, etc. The liquid crystal display 4 for displaying, and the telephone 
number The second division object 10 which built in the transmission section 23 for transmitting 
the first division object 1 and voice which have arranged functionally the antenna 24 for 
transmitting and receiving the key carbon button 5 for inputting, the receiver section 22 which 
generates the voice which received, and an electric wave is connected by the machine bond parts 
3a and 3b. The machine bond parts 3a and 3b have CHOUTSUGAI structure, and closing motion 
of the first division object 1 and the second division object 10 is attained like the book. Electric 
connection in the connection section of the first division object 1 and the second division object 
10 is made by connecting the first mounting substrate 25 built in the first division object 1 using 
the flexible wiring 27 which carries out chemical etching of the copper foil, and comes to form a 
predetermined circuit pattern on a polyimide film, and the second mounting substrate 26 built in 
the second division object 10. 28 is a microphone which receives transmission voice. The 
flexible wiring 27 is thin, and since it is comparatively strong to bending-proof nature, it is used 
for the electrical connection of such the bending section. However, with such structure, since 



wiring is outside exposed, it is easy to generate the trouble by penetration of the moisture from 
damage by physical external force, and the outside etc. Moreover, in order for stress to join 
wiring at the time of bending, there is a limitation also in the dependability in bending of a 
repeat. In addition, although lead wire may be wired through the interior of the machine bond 
part 3 as structure where the flexible wiring 27 is not used although illustration is not carried out, 
it is difficult to repeat also in this case and to guarantee the dependability by bending completely, 
and it possible that a poor open circuit occurs in the use over a long period of time. 
[0003] 

[Problem(s) to be Solved by the Invention] Since the personal digital assistant device which has 
the conventional plaiting-machine style described above was performing electrical installation 
between division objects with physical wiring, it had the trouble in folding of a repeat that 
environmental dependability was mechanically low. It is in the purpose of this invention offering 
the plaiting-machine style with the high dependability by the electromagnetic coupling which 
does not mind physical wiring for an exchange of a signal and a power source. 
[0004] 

[Means for Solving the Problem] The means for attaining the above purpose has moving part, 
builds a coil in the interior of said moving part in the electronic equipment which performs the 
data between the mounting substrates built in the 1 st base connected by this moving part and the 
2nd base, and an exchange of a power source, and offers a reliable plaiting-machine style by 
performing an exchange of data and a power source by the non-contact method with this coil. 
[0005] 

[Function] Since no external stress is given to the member which constitutes an internal circuit at 
the time of folding since the personal digital assistant device which has the plaiting-machine 
style constituted by the above-mentioned means does not have physical wiring in the folding 
section, also in folding of a repeat, dependability is securable. Moreover, since confidentiality is 
raised, the dependability over an environment can also be raised. 
[0006] 

[Example] The 1st example of this invention is explained using drawing 1 - drawing 8 . 
[0007] Drawing 1 is the perspective view showing the word processor of the notebook mold 
which is an example of electronic equipment which used the inductive coupler of this invention. 
Drawing 2 is the expansion perspective drawing of the electromagnetic-coupling section ( 
drawing 1 A section) of the word processor shown in drawing 1 . A word processor contains the 
electronic parts of CPU or others in the interior, contains electronic parts, such as a LCD driver, 
in the division object 1 and the interior of the first the key carbon button 5 comes to align inside 
on a front face, and has the structure where the second division object 10 which installed the 
liquid crystal display 4 in the front face was connected by two machine bond parts 3a and 3b. 
The machine bond parts 3a and 3b have for example, CHOUTSUGAI structure, fold up the first 
division object 1 and the second division object 10 by mechanical movement, and enable it to 
have contained them in the compact. When the liquid crystal display 4 installed in the tooth back 
of the first division object 1 and the second division object 10 by the second division object 10 at 
the time of use is lifted by the include angle settled in the visible range of a user, the 
electromagnetic-coupling section 2 and 2' are arranged so that it may counter. Inside the 
electromagnetic-coupling section 2 The magnetic cores 6a, 6b, 6c, 6d, 6e, 6f, and 6g the 
********** coils 7a, 7b, 7c, 7d, 7e, 7f, 7g, 7h, 7i, 7j, 7k, 71., 7m, 7n, 7o, and 7p withered several 
predetermined turns, The coil for power sources which consists of magnetic core 6q 16 coils for 
signals which consist of 6h, 6i, 6j, 6k, 61., 6m, 6n, 6o, and 6p, and coils 7q and 7r withered 



several predetermined turns is built in. The same coil is built in so that these coils may be faced 
also inside electromagnetic-coupling section 2'. In order to transmit the signal of a RF to the 
magnetic cores 6a-6p and 6a'-6p' which are an object for signals by the electromagnetic coupling 
efficiently, in consideration of effectiveness, hysteresis loss, etc. of association of a cylinder-like 
sintering nickel-Zn ferrite with the magnetic core for power sources, the sintering Mn-Zn ferrite 
of E mold is used. In addition, the coil for power sources has carried out the coil of the coil to the 
business which forms two magnetic paths with one magnetic core at two places. 
[0008] Next, the principle of a signal and power-source transmission is explained using drawing 
3 . Drawing 3 is the block diagram showing the situation of data communication which used the 
inductive coupler. The signal to the liquid crystal display 4 of the word processor shown in 
drawing 1 and power-source transmission are explained to an example. The control signal for 
driving a liquid crystal display (LCD) 4, an address signal, and a data signal are sent to the first 
division object 1. A signal is changed into magnetic flux with each coils 7a-7p. It interlinks to 
each coil 7a' by which the generated magnetic flux is installed in the second division object 10 - 
7p', and a signal is transmitted by "Lenz's law." Since the signal wave form received by each coil 
7a' installed in the second division object 10 - 7p' is a bimodal wave peculiar to an 
electromagnetic coupling, it is changed into the digital wave of waveform shaping circuit 11 
predetermined level. After that, a signal is inputted into the LCD driver 12 like the general liquid 
crystal display driving method, and a liquid crystal display 4 is driven. When there are few coils 
for signals which can be installed by limit of storage space than a signal line, a logical circuit 
may be added and a time-sharing transfer may be performed. Moreover, a power source changes 
into a predetermined pulse shape the DC power supply supplied from the power-source line built 
in the first division object 1 by the electromagnetic-coupling power transmission circuit 8 which 
consists of an oscillator circuit 801 and a coil driver 802, and is sent to the coils 7q and 7r for 
power sources, a signal — the same — electromagnetic induction — the — two — division ~ the 
body — ten — installing ~ having — a power source — ** — a coil — seven — q — ' — seven — r — ' 
~ having won popularity - alternating current power - a direct current ~ rectifying ~ 
rectification - a smoothing circuit — 901 — fixed — an electrical potential difference — stabilizing 
- a voltage stabilizer — 902 — from — constituting — having — an electromagnetic coupling — an 
incoming circuit — nine — the - two — division — the body — ten — the interior — various kinds - 
electronic parts - supplying - having . 

[0009] Drawing 4 is the top view showing the side face of the electromagnetic-coupling section 
of the word processor shown in drawing 1 . When only the include angle theta 1 with the second 
division object 10 occurred and goes up, the electromagnetic-coupling section 2 and 2' are 
arranged so that an internal coil comrade may do ****** opposite. An include angle theta 1 is set 
as arbitration in the visible range of a liquid crystal display. If the second division object 10 is 
folded up at the time of storing, distance will leave the electromagnetic-coupling section 2 and 2', 
supply voltage falls, and since the circuit inside [ division object 10 ] the second suspends 
actuation, it can prevent useless power consumption other than the time of use. The first division 
object 1 and the second division object 10 are physically connected only by the machine bond 
part 3, get down, and concentrate the stress at the time of folding only on the machine bond part 
3. Therefore, mechanical dependability is determined by the structure Q f ******** 3 and can be 
separated from communicative dependability. That is, what is necessary will be just to secure 
dependability, such as wear, deformation, etc. of the machine bond part 3 in mechanical 
movement. 



[0010] It is the perspective view of the coil aggregate which is an example of the mounting 
gestalt of the coil built in drawing 5 at the electromagnetic-coupling section of the word 
processor in which drawing 1 was shown. Drawing 6 is the B-B' sectional view of the coil 
aggregate shown in drawing 5 . This is assembled on one components (coil aggregate) so that it 
may be easy to mount two or more coils. The coil aggregate 20 the coil for signals whose coils 
7a-7j were in the magnetic cores 6a-6j of the shape of a cylinder [ two or more (drawing ten 
pieces) ] predetermined [ several ], and the coil for power sources whose coils 7k and 71. were in 
magnetic core 6k of E mold predetermined [ several ] by mold resin, such as PPS and a liquid 
crystal polymer, the external terminal 14 It holds with the coil base 13 which it really comes to 
fabricate, and has the structure which connected the end of a coil to the edges 15a- 151. of the 
external terminal 14 which consists of phosphor bronze, and 15a' - 151.' in solder 16a-161. and 
16a' - 161.', respectively. According to this structure, since shaping precision ****** of the coil 
base 13 is carried out, the location precision of each coil is highly precise. Moreover, the 
dependability as components can be raised by embedding the whole by mold resin 17 so that it 
may be shown drawing 7 and only the external terminal 14 may be exposed. According to the 
above-mentioned structure, two or more coils can mount at once, and productivity improves. 
[001 1] Drawing 8 is the perspective view showing the condition of having separated the first 
division object of a word processor and the second division object which were shown in drawing 
1 . Since the second division object 10 does not have physical wiring, it is easily separable by 
removing the check pins 301a and 301b which constitute the machine bond part 3. Therefore, 
according to the configuration of this invention, components failure and exchange by the upgrade 
of components can be performed easily. Moreover, it is also possible by dissociating to be able to 
miniaturize more and to raise portability and storability further. Furthermore, since physical 
wiring is not needed, full sealing structure is also possible, and improvement in maintenance 
nature, such as an application in the inside where an environment is severe, and washing in cold 
water, can also be expected. 

[0012] Drawing 9 and drawing 10 are the top views showing the 2nd example which extends the 
communication link range of the electromagnetic-coupling section of the word processor shown 
in drawing 1 . Although the communication link in the location where the visible range was 
restricted was possible for the above-mentioned example, as for the visible range, it is desirable 
for there to be a certain amount of width of face, and to also secure the communication link 
range in a certain range by a user's form and the posture. Drawing 9 prepares R in the magnetic 
core 6 and the opposite section of 6', and it is made for joint effectiveness to seldom change in a 
certain include-angle range theta 2. Drawing 10 installs the moving-coil electrode holder 18 
which contained the coil in the electromagnetic-coupling section by the side of the first division 
object 1, and enables it to follow migration of the second division object 10 with the forcing 
spring 19. 

[0013] The third example is explained using drawing 11 - drawing 17 . Drawing 11 is the 
perspective view showing the word processor of the note type which has the inductive coupler of 
this invention. Drawing 12 is the expansion perspective view of the electromagnetic-coupling 
section of the word processor shown in drawing 1 1 . Electromagnetic-coupling section 2b 
formed in the electromagnetic-coupling sections 2a and 2c and the second division object 10 
with which the data between the first division object 1 and the second division object 10 and an 
exchange of power were formed in the first division object 1 in the shape of a ctenidium in the 
shape of a ctenidium gears. The coil of the coil 7a.7b of a predetermined number is carried out to 
magnetic core 6' of the shape of a cylinder built in the electromagnetic-coupling sections 2a and 



2c, and 6b. magnetic core 6a' of the shape of a cylinder built in the coil for signals constituted, 
and electromagnetic-coupling section 2b, and 6b — ' — coil 7a of a predetermined number - the 
coil for signals constituted by carrying out the coil of the '.7b' faces each other on the revolving 
shaft of the machine bond parts 3a and 3b, and is performed. Since physical relationship with the 
coil comrade relative on the revolving shaft of the folding actuation by the communication link 
of the first division object 1 and the second division object 10 who communicates a coil by 
rotation actuation is arranged so that eternally, even if it makes which location rotate the second 
division object 10, there is no effect in communicative dependability. 

[0014] Drawing 13 is the d-d' sectional view of the electromagnetic-coupling section of the word 
processor shown in drawing 1 1 . What carried out the coil of the coil 7 and constituted it to the 
pot core 6 as shows magnetic flux to drawing 15 which can be collected efficiently is used for 
the power-source coil. Since the gap g of each coil is determined in drawing 13 by the clearance 
between tabling of the ctenidium-like electromagnetic-coupling section, it is decided in 
consideration of the effectiveness of association, and ********** Q f ro t a tion actuation. 
Although the spacing s of the coil built in the same part segmenter is determined in consideration 
of the effect of a cross talk which gathers the signal of an adjacent channel as a noise, since the 
width of face w of a ctenidium will become large, the number of coils which can be built in the 
electromagnetic-coupling section 2 will decrease and transmission speed etc. will be restricted if 
it detaches too much, it is designed in consideration of an optimum value. 
[0015] Moreover, since magnetic flux will be shut up if all coils are made into the thing using a 
pot core as shown in drawing 14 , spacing s of a coil is made small and can increase the number 
of coils. 

[0016] Drawing 16 and drawing 17 are the examples of the coil structure of others in which an 
electromagnetic coupling is possible in an omnidirection. Drawing 16 communicates through the 
magnetic core 6 which becomes the coil bobbin 21 made of resin, and the signal coil which 
carried out the coil of coil 7.7', and constituted it in 21' from a cylinder-like sintering nickel-Zn 
ferrite. The magnetic core 6 is used for a revolving shaft, and since the both sides of an 
electromagnetic coupling and machine association are performed and it is not necessary to 
prepare a machine bond part separately, a configuration becomes simple. However, when the 
mechanical strength of the magnetic core 6 cannot be guaranteed, a machine bond part may be 
prepared separately. Drawing 17 communicates combining the coil constituted by carrying out 
the coil of coil 7' to magnetic core 6' of the shape of a cylinder which becomes the 
electromagnetic-coupling sections 2a and 2c by the side of the first division object 1 for example, 
from a sintering nickel-Zn ferrite at electromagnetic-coupling section 2b for example, by the side 
of the coil constituted by carrying out the coil of the coil 7 to the magnetic core 6 which consists 
of a sintering nickel-Zn ferrite C mold, and the second division object 10. Joint effectiveness is 
good in order that this configuration ****** ma y close. 
[0017] 

[Effect of the Invention] As stated above, when the pocket electronic equipment which has an 
inductive coupler in the folding section of this invention performs an exchange of the signal and 
the power source which are performed through the folding section by the electromagnetic 
coupling, it enables it to realize pocket electronic equipment strong against opposite environment 
nature, such as water and dust, moreover in **** to prevent completely the problem of the poor 
open circuit by the stress generated in the folding section generated conventionally. 



TECHNICAL FIELD 



[Industrial Application] The main fields of the invention of this invention consist of the 1st base 
and 2nd base which are connected by moving part, and raise especially the mechanical 
dependability of the moving part with respect to the personal digital assistant device which can 
be folded up and carried in a compact. 

PRIOR ART 



[Description of the Prior Art] In recent years, carrying-ization of various electronic equipment is 
briskly advanced with the miniaturization of electronic equipment, and power-saving. A portable 
telephone, PDA, a notebook sized personal computer, etc. are typical. In order to raise the 
portability and storability in these small personal digital assistant device, there are some as for 
which fold up some bodies and the dimension at the time of receipt is made to a compact. 
Drawing 18 is a perspective view of the portable telephone of the example of representation of a 
personal digital assistant device which has the folding section. Drawing 19 is the enlarged 
drawing of the E section of drawing 18 . The portable telephone of this example the telephone 
number, various messages, etc. The liquid crystal display 4 for displaying, and the telephone 
number The second division object 10 which built in the transmission section 23 for transmitting 
the first division object 1 and voice which have arranged functionally the antenna 24 for 
transmitting and receiving the key carbon button 5 for inputting, the receiver section 22 which 
generates the voice which received, and an electric wave is connected by the machine bond parts 
3a and 3b. The machine bond parts 3a and 3b have CHOUTSUGAI structure, and closing motion 
of the first division object 1 and the second division object 10 is attained like the book. Electric 
connection in the connection section of the first division object 1 and the second division object 
10 is made by connecting the first mounting substrate 25 built in the first division object 1 using 
the flexible wiring 27 which carries out chemical etching of the copper foil, and comes to form a 
predetermined circuit pattern on a polyimide film, and the second mounting substrate 26 built in 
the second division object 10. 28 is a microphone which receives transmission voice. The 
flexible wiring 27 is thin, and since it is comparatively strong to bending-proof nature, it is used 
for the electrical connection of such the bending section. However, with such structure, since 
wiring is outside exposed, it is easy to generate the trouble by penetration of the moisture from 
damage by physical external force, and the outside etc. Moreover, in order for stress to join 
wiring at the time of bending, there is a limitation also in the dependability in bending of a 
repeat. In addition, although lead wire may be wired through the interior of the machine bond 
part 3 as structure where the flexible wiring 27 is not used although illustration is not carried out, 
it is difficult to repeat also in this case and to guarantee the dependability by bending completely, 
and it possible that a poor open circuit occurs in the use over a long period of time. 

EFFECT OF THE INVENTION 



[Effect of the Invention] As stated above, when the pocket electronic equipment which has an 
inductive coupler in the folding section of this invention performs an exchange of the signal and 
the power source which are performed through the folding section by the electromagnetic 
coupling, it enables it to realize pocket electronic equipment strong against opposite environment 
nature, such as water and dust, moreover in **** to prevent completely the problem of the poor 
open circuit by the stress generated in the folding section generated conventionally. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Since the personal digital assistant device which has 
the conventional plaiting-machine style described above was performing electrical installation 
between division objects with physical wiring, it had the trouble in folding of a repeat that 
environmental dependability was mechanically low. It is in the purpose of this invention offering 
the plaiting-machine style with the high dependability by the electromagnetic coupling which 
does not mind physical wiring for an exchange of a signal and a power source. 

MEANS 



[Means for Solving the Problem] The means for attaining the above purpose has moving part, 
builds a coil in the interior of said moving part in the electronic equipment which performs the 
data between the mounting substrates built in the 1st base connected by this moving part and the 
2nd base, and an exchange of a power source, and offers a reliable plaiting-machine style by 
performing an exchange of data and a power source by the non-contact method with this coil. 

OPERATION 



[Function] Since no external stress is given to the member which constitutes an internal circuit at 
the time of folding since the personal digital assistant device which has the plaiting-machine 
style constituted by the above-mentioned means does not have physical wiring in the folding 
section, also in folding of a repeat, dependability is securable. Moreover, since confidentiality is 
raised, the dependability over an environment can also be raised. 

EXAMPLE 



[Example] The 1st example of this invention is explained using drawing 1 - drawing 8 . 
[0007] Drawing 1 is the perspective view showing the word processor of the notebook mold 
which is an example of electronic equipment which used the inductive coupler of this invention. 
Drawing 2 is the expansion perspective drawing of the electromagnetic-coupling section ( 
drawing 1 A section) of the word processor shown in drawing 1 . A word processor contains the 
electronic parts of CPU or others in the interior, contains electronic parts, such as a LCD driver, 
in the division object 1 and the interior of the first the key carbon button 5 comes to align inside 
on a front face, and has the structure where the second division object 10 which installed the 
liquid crystal display 4 in the front face was connected by two machine bond parts 3a and 3b. 
The machine bond parts 3a and 3b have for example, CHOUTSUGAI structure, fold up the first 
division object 1 and the second division object 10 by mechanical movement, and enable it to 
have contained them in the compact. When the liquid crystal display 4 installed in the tooth back 
of the first division object 1 and the second division object 10 by the second division object 10 at 
the time of use is lifted by the include angle settled in the visible range of a user, the 
electromagnetic-coupling section 2 and 2' are arranged so that it may counter. Inside the 
electromagnetic-coupling section 2 The magnetic cores 6a, 6b, 6c, 6d, 6e, 6f, and 6g the 
********** coils 7a, 7b, 7c, 7d, 7e, 7f, 7g, 7h, 7i, 7j, 7k, 71., 7m, 7n, 7o, and 7p withered several 
predetermined turns, The coil for power sources which consists of magnetic core 6q 16 coils for 



signals which consist of 6h, 6i, 6j, 6k, 61., 6m, 6n, 6o, and 6p, and coils 7q and 7r withered 
several predetermined turns is built in. The same coil is built in so that these coils may be faced 
also inside electromagnetic-coupling section 2'. In order to transmit the signal of a RF to the 
magnetic cores 6a-6p and 6a'-6p' which are an object for signals by the electromagnetic coupling 
efficiently, in consideration of effectiveness, hysteresis loss, etc. of association of a cylinder-like 
sintering nickel-Zn ferrite with the magnetic core for power sources, the sintering Mn-Zn ferrite 
of E mold is used. In addition, the coil for power sources has carried out the coil of the coil to the 
business which forms two magnetic paths with one magnetic core at two places. 
[0008] Next, the principle of a signal and power-source transmission is explained using drawing 
3 . Drawing 3 is the block diagram showing the situation of data communication which used the 
inductive coupler. The signal to the liquid crystal display 4 of the word processor shown in 
drawing 1 and power-source transmission are explained to an example. The control signal for 
driving a liquid crystal display (LCD) 4, an address signal, and a data signal are sent to the first 
division object 1. A signal is changed into magnetic flux with each coils 7a-7p. It interlinks to 
each coil 7a' by which the generated magnetic flux is installed in the second division object 10 - 
7p', and a signal is transmitted by "Lenz's law." Since the signal wave form received by each coil 
7a' installed in the second division object 10 - 7p' is a bimodal wave peculiar to an 
electromagnetic coupling, it is changed into the digital wave of waveform shaping circuit 11 
predetermined level. After that, a signal is inputted into the LCD driver 12 like the general liquid 
crystal display driving method, and a liquid crystal display 4 is driven. When there are few coils 
for signals which can be installed by limit of storage space than a signal line, a logical circuit 
may be added and a time-sharing transfer may be performed. Moreover, a power source changes 
into a predetermined pulse shape the DC power supply supplied from the power-source line built 
in the first division object 1 by the electromagnetic-coupling power transmission circuit 8 which 
consists of an oscillator circuit 801 and a coil driver 802, and is sent to the coils 7q and 7r for 
power sources, a signal — the same — electromagnetic induction — the — two — division — the 
body - ten - installing - having - a power source - ** - a coil - seven - q - ' - seven - r - ' 

- having won popularity - alternating current power — a direct current - rectifying ~ 
rectification - a smoothing circuit — 901 — fixed — an electrical potential difference — stabilizing 

- a voltage stabilizer — 902 — from — constituting — having — an electromagnetic coupling — an 
incoming circuit - nine - the - two - division - the body - ten - the interior - various kinds - 
electronic parts - supplying - having . 

[0009] Drawing 4 is the top view showing the side face of the electromagnetic-coupling section 
of the word processor shown in drawing 1 . When only the include angle theta 1 with the second 
division object 10 occurred and goes up, the electromagnetic-coupling section 2 and 2' are 
arranged so that an internal coil comrade may do ****** opposite. An include angle theta 1 is set 
as arbitration in the visible range of a liquid crystal display. If the second division object 10 is 
folded up at the time of storing, distance will leave the electromagnetic-coupling section 2 and 2', 
supply voltage falls, and since the circuit inside [ division object 10 ] the second suspends 
actuation, it can prevent useless power consumption other than the time of use. The first division 
object 1 and the second division object 10 are physically connected only by the machine bond 
part 3, get down, and concentrate the stress at the time of folding only on the machine bond part 
3. Therefore, mechanical dependability is determined by the structure Q f ******** 3 and can be 
separated from communicative dependability. That is, what is necessary will be just to secure 
dependability, such as wear, deformation, etc. of the machine bond part 3 in mechanical 
movement. 



[0010] It is the perspective view of the coil aggregate which is an example of the mounting 
gestalt of the coil built in drawing 5 at the electromagnetic-coupling section of the word 
processor in which drawing 1 was shown. Drawing 6 is the B-B' sectional view of the coil 
aggregate shown in drawing 5 . This is assembled on one components (coil aggregate) so that it 
may be easy to mount two or more coils. The coil aggregate 20 the coil for signals whose coils 
7a-7j were in the magnetic cores 6a-6j of the shape of a cylinder [ two or more (drawing ten 
pieces) ] predetermined [ several ], and the coil for power sources whose coils 7k and 71. were in 
magnetic core 6k of E mold predetermined [ several ] by mold resin, such as PPS and a liquid 
crystal polymer, the external terminal 14 It holds with the coil base 13 which it really comes to 
fabricate, and has the structure which connected the end of a coil to the edges 15a- 151. of the 
external terminal 14 which consists of phosphor bronze, and 15a' - 151.' in solder 16a-161. and 
16a' - 161.', respectively. According to this structure, since shaping precision ****** of the coil 
base 13 is carried out, the location precision of each coil is highly precise. Moreover, the 
dependability as components can be raised by embedding the whole by mold resin 17 so that it 
may be shown drawing 7 and only the external terminal 14 may be exposed. According to the 
above-mentioned structure, two or more coils can mount at once, and productivity improves. 
[001 1] Drawing 8 is the perspective view showing the condition of having separated the first 
division object of a word processor and the second division object which were shown in drawing 
1 . Since the second division object 10 does not have physical wiring, it is easily separable by 
removing the check pins 301a and 301b which constitute the machine bond part 3. Therefore, 
according to the configuration of this invention, components failure and exchange by the upgrade 
of components can be performed easily. Moreover, it is also possible by dissociating to be able to 
miniaturize more and to raise portability and storability further. Furthermore, since physical 
wiring is not needed, full sealing structure is also possible, and improvement in maintenance 
nature, such as an application in the inside where an environment is severe, and washing in cold 
water, can also be expected. 

[0012] Drawing 9 and drawing 10 are the top views showing the 2nd example which extends the 
communication link range of the electromagnetic-coupling section of the word processor shown 
in drawing 1 . Although the communication link in the location where the visible range was 
restricted was possible for the above-mentioned example, as for the visible range, it is desirable 
for there to be a certain amount of width of face, and to also secure the communication link 
range in a certain range by a user's form and the posture. Drawing 9 prepares R in the magnetic 
core 6 and the opposite section of 6', and it is made for joint effectiveness to seldom change in a 
certain include-angle range theta 2. Drawing 10 installs the moving-coil electrode holder 18 
which contained the coil in the electromagnetic-coupling section by the side of the first division 
object 1, and enables it to follow migration of the second division object 10 with the forcing 
spring 19. 

[0013] The third example is explained using drawing 11 - drawing 17 . Drawing 11 is the 
perspective view showing the word processor of the note type which has the inductive coupler of 
this invention. Drawing 12 is the expansion perspective view of the electromagnetic-coupling 
section of the word processor shown in drawing 1 1 . Electromagnetic-coupling section 2b 
formed in the electromagnetic-coupling sections 2a and 2c and the second division object 10 
with which the data between the first division object 1 and the second division object 10 and an 
exchange of power were formed in the first division object 1 in the shape of a ctenidium in the 
shape of a ctenidium gears. The coil of the coil 7a.7b of a predetermined number is carried out to 
magnetic core 6' of the shape of a cylinder built in the electromagnetic-coupling sections 2a and 



2c, and 6b. magnetic core 6a' of the shape of a cylinder built in the coil for signals constituted, 
and electromagnetic-coupling section 2b, and 6b — ' — coil 7a of a predetermined number - the 
coil for signals constituted by carrying out the coil of the '.7b' faces each other on the revolving 
shaft of the machine bond parts 3a and 3b, and is performed. Since physical relationship with the 
coil comrade relative on the revolving shaft of the folding actuation by the communication link 
of the first division object 1 and the second division object 10 who communicates a coil by 
rotation actuation is arranged so that eternally, even if it makes which location rotate the second 
division object 10, there is no effect in communicative dependability. 

[0014] Drawing 13 is the d-d' sectional view of the electromagnetic-coupling section of the word 
processor shown in drawing 1 1 . What carried out the coil of the coil 7 and constituted it to the 
pot core 6 as shows magnetic flux to drawing 15 which can be collected efficiently is used for 
the power-source coil. Since the gap g of each coil is determined in drawing 13 by the clearance 
between tabling of the ctenidium-like electromagnetic-coupling section, it is decided in 
consideration of the effectiveness of association, and ********** Q f ro t a tion actuation. 
Although the spacing s of the coil built in the same part segmenter is determined in consideration 
of the effect of a cross talk which gathers the signal of an adjacent channel as a noise, since the 
width of face w of a ctenidium will become large, the number of coils which can be built in the 
electromagnetic-coupling section 2 will decrease and transmission speed etc. will be restricted if 
it detaches too much, it is designed in consideration of an optimum value. 
[0015] Moreover, since magnetic flux will be shut up if all coils are made into the thing using a 
pot core as shown in drawing 14 , spacing s of a coil is made small and can increase the number 
of coils. 

[0016] Drawing 16 and drawing 17 are the examples of the coil structure of others in which an 
electromagnetic coupling is possible in an omnidirection. Drawing 16 communicates through the 
magnetic core 6 which becomes the coil bobbin 21 made of resin, and the signal coil which 
carried out the coil of coil 7.7', and constituted it in 21' from a cylinder-like sintering nickel-Zn 
ferrite. The magnetic core 6 is used for a revolving shaft, and since the both sides of an 
electromagnetic coupling and machine association are performed and it is not necessary to 
prepare a machine bond part separately, a configuration becomes simple. However, when the 
mechanical strength of the magnetic core 6 cannot be guaranteed, a machine bond part may be 
prepared separately. Drawing 17 communicates combining the coil constituted by carrying out 
the coil of coil 7' to magnetic core 6' of the shape of a cylinder which becomes the 
electromagnetic-coupling sections 2a and 2c by the side of the first division object 1 for example, 
from a sintering nickel-Zn ferrite at electromagnetic-coupling section 2b for example, by the side 
of the coil constituted by carrying out the coil of the coil 7 to the magnetic core 6 which consists 
of a sintering nickel-Zn ferrite C mold, and the second division object 10. Joint effectiveness is 
good in order that this configuration ****** ma y close. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the word processor of the notebook mold which 
is an example of the electronic equipment using the inductive coupler of this invention. 
[Drawing 2] It is the expansion perspective drawing of the electromagnetic-coupling section ( 
drawing 1 A section) of the word processor shown in drawing 1 . 



[Drawing 3] It is the block diagram showing the situation of data communication using an 
inductive coupler. 

[Drawing 4] It is the top view showing the side face of the electromagnetic-coupling section of 
the word processor shown in drawing 1 . 

[Drawing 5] It is the perspective view of the coil aggregate which is an example of the mounting 
gestalt of the coil built in the electromagnetic-coupling section of the word processor shown in 
drawing 1 . 

[Drawing 6] It is the B-B' sectional view of the coil aggregate shown in drawing 5 . 
[Drawing 7] It is the perspective view showing the condition of having carried out the mold of 
the coil aggregate shown in drawing 5 . 

[Drawing 8] It is the perspective view showing the condition of having separated the first 
division object of a word processor and the second division object which were shown in drawing 
1 . 

[Drawing 9] It is the top view showing the 2nd example which extends the communication link 
range of the electromagnetic-coupling section of the word processor shown in drawing 1 . 
[Drawing 10] It is the top view showing the 2nd example which extends the communication link 
range of the electromagnetic-coupling section of the word processor shown in drawing 1 . 
[Drawing 11] It is the perspective view showing the word processor of the note type which has 
the inductive coupler of this invention. 

[Drawing 12] It is the expansion perspective view of the electromagnetic-coupling section of the 
word processor shown in drawing 1 1 . 

[Drawing 13] It is the d-d' sectional view of the electromagnetic-coupling section of the word 
processor shown in drawing 11 . 

[Drawing 14] It is the sectional view of the electromagnetic-coupling section which constituted 
all coils from a pot core. 

[Drawing 15] It is the perspective view showing the coil of the configuration using a pot core. 
[Drawing 16] It is the example of the coil structure of others in which an electromagnetic 
coupling is possible in an omnidirection. 

[Drawing 17] They are other examples of the coil structure of others in which an electromagnetic 
coupling is possible in an omnidirection. 

[Drawing 18] It is the perspective view of the portable telephone which is the example of 
representation of the personal digital assistant device which has the conventional folding section. 
[Drawing 19] It is the enlarged drawing of the E section of drawing 18 . 
[Description of Notations] 

1 First Division Object 

2 Electromagnetic -Coupling Section 

3 Machine Bond Part 

4 Liquid Crystal Display 

5 Key Carbon Button 

6 Magnetic Core 

7 Coil 

8 Electromagnetic -Coupling Power Transmission Circuit 

9 Electromagnetic -Coupling Incoming Circuit 

10 Second Division Object 

1 1 Corrugating Circuit 

12 LCD Driver 



13 Coil Base 

14 External Terminal 

15 Coil Slot 

16 Solder 

17 Mold Resin 

18 Moving-Coil Electrode Holder 

19 Forcing Spring 

20 Coil Aggregate 

21 Coil Bobbin 

22 Receiver Section 

23 Transmission Section 

24 Antenna 

25 First Mounting Substrate 

26 Second Mounting Substrate 

27 Flexible Wiring 

28 Microphone 
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